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如分子量分布、化学结构等对 PCS 的结构、性能影响显著。 
由于 PDMS 不熔融、不溶解，分析手段少，目前国际上尚未发现对其热解
过程的系统研究报道。本文采用热裂解 -气相色谱 -质谱（ Pyrolysis-Gas 
Chromatography-Mass Spectrometry——Py-GC- MS）技术对 PDMS 热裂解产物的
化学结构进行了研究，为 PCS 结构设计提供基础信息。 




PDMS 的相似度（S）与品质等级之间的联系，可在合成 PCS 之前定量地判断
PDMS 的“品质等级”，为 PDMS 的质量控制提供了定量方法。 
通过 PDMS 的热裂解产物中 C、Si、H 各种组合丰度比值及相应的质荷比，
建立 C、Si、H 各种组合和丰度数据库（Microsoft Office Access 数据库）。为了
查询方便，在上述数据库的基础上设计了质谱碎片查询软件 Fragment 
FinderV3.0r，用于确定未知物的分子式及碎片离子可能元素组成，其中碳原子数
m 的范围为 0~40，硅原子数 n 的范围为 0~20，氢原子数 k 的范围为 0~122。通
过实验和计算，将 C、Si、H 同位素丰度方法成功地用于 PDMS 热裂解产物的质













































Polycarbosilane (PCS) is used as the precursor for the preparation of 
high-performance silicon carbide fibers.  It is synthesized from polydimethylsilane 
(PDMS) through Kumada rearrangements.  Therefore, the quality of PCS is strongly 
dependent upon that of PDMS.   
PDMS is infusible and insoluble in normal solvents, making the analysis of its 
chemical structure very difficult.  In order to establish the quality control standard of 
PDMS, the basic information about the molecule structure of the pyrolytic product of 
PDMS was investigated with on-line pyrolysis-gas chromatography-mass 
spectrometry (Py-GC-MS).  
A new method has been put forth to calculate the abundance of C, Si, and C 
isotopes in organosilicon compounds. Fragment FinderV3.0r has been successfully 
used for the analysis of Py-GC-MS (Pyrolysis-Gas Chromatography Mass 
Spectrometry) spectra. By using this new method, the chemical structure of the 
species evolved from PDMS during pyrolysis can be readily resolved. The calculated 
values have been compared with the experimental results to illustrate the application 
of this method on the determination of PDMS chemical structures. 
 
Keywords：Polydimethlysilane (PDMS); Pyrolysis-gas chromatography mass 
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